Abstract
Introduction

43
Equivalent to the synoptic variability of the atmosphere, oceanic mesoscale 44 eddies are often described as the "weather" of the ocean, with typical spatial scales of 45 ~100 km and time scales of a month (Chelton et al., 2011; Liu et al., 2001; Wang et al., 46 1996) . The mesoscale eddy is characterized by temperature and salinity anomalies 47 with associated flow anomalies, exhibiting different properties to their surroundings, 48 thus allowing them to control the strength of mean currents and to transport heat, salt, 49 and biogeochemical tracers around the ocean. Although today, the beauty and 50 complexity of these mesoscale features can be seen by viewing high resolution 51 satellite images or numerical model simulations (Yang et al., 2000) , the operational 52 forecasts of the mesoscale eddy still poses a big challenge because of its complicated 53 dynamical mechanisms and high nonlinearity (Yuan and Wang, 1986; Li et al., 1998) . 
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In addition to SLA datasets, we also used the daily OISST from the National 
177
Surface temperature and salinity were relaxed to climate on a time scale of 100 days. can be estimated by
In Eq. 7, n is the ensemble size, '
A is the anomaly of the ensemble matrix, 
Results
207
Observations of two anticyclonic eddies in the NSCS
208
In this study, we investigated two representative anticyclonic eddies in the NSCS, amplitude of AE2 was then increased when it propagated southwestward ( Fig. 3d-3f ). 
The reproduction of these anticyclonic eddies in the NSCS
222
In order to investigate whether the evolution and migration features of these two 223 eddies can be reproduced by the CSCASS or not, we firstly set up an assimilation 224 experiment named As_exp (see Table 1 ) for AE1 and AE2. In this experiment, the 225 observed SST and SLA are both assimilated into CSCASS at 3 days interval. To CSCASS (see Fig. 4 , black and pink line) until its amplitude decays to less than 8 cm.
238
In addition to AE1, the generation and evolution of AE2 are also evaluated. As shown 239 in Fig. 5 , the evolution and propagation pathway of AE2 ( Fig. 5b-5j designed to find out whether the disappearance of AE1 and AE2 can be forecasted.
272
The prediction results of Exp1 are shown in Fig. 6 . In Fig. 6a , we can see that the 273 forecast is almost coincident with the satellite observation and the trajectory of drift 274 buoys, indicating that the generated position of AE1 can be well forecasted by the
275
CSCASS. In addition, the initial migration of AE1 can also be forecasted by the 276 CSCASS (see Fig. 6a and 6f) . In order to evaluate the forecasted amplitude of AE1,
277
the intensity, amplitudes of eddy centers between the observation and the forecast are Fig. 7a-7d ), although a sudden southwestward movement cannot be well predicted 289 (Fig. 7f) . In addition, the first attenuation and then enhancement of AE1 is also 290 predicted by the CSCASS (see Table 3 and Fig. 7b ). On the whole, the development 291 and movement path of AE1 can be well predicted by CSCASS for the first four weeks 292 after its generation. After that, the errors between observation and prediction increase 293 significantly, and by the fifth week, the distance between the center of the prediction 294 and the observation become larger, more than 100 km (see Fig. 7e ).
295
For further analysis, we carry out Exp3, to look at whether the continued amplitude, as shown by the prediction (Fig. 8, (see red solid line and solid circle in Fig. 8f ), but the prediction's movement is firstly 307 toward northeast, then turns to southwest (see blue solid line and solid circle in Fig.   308 8f). The generation of AE2 cannot be predicted in Exp3, which may be related to the 309 lower amplitude (<8 cm) of AE2 at this period.
310
The purpose of Exp4 is to look at whether the evolution of AE1 and AE2 can 311 both be reasonably predicted. Since this experiment mainly focuses on the evolution 312 of AE2, thus Fig. 9 shows only the evolution of AE2 from the second week after 313 generation, that is, from the beginning on the 21 st of January 2004 to the fifth week.
314
As shown in Fig. 9 , Table 3 and Fig. 12d , the trends of amplitude variation of both 315 eddies can be well predicted with the decreasing of AE1 and slow increase of AE2. km at the beginning to 81 km at the end (see Fig. 12d the black line).
323
As mentioned above, the purpose of Exp5 is to investigate whether the decay of 324 AE1 and the continued development of AE2 can be predicted. From Fig. 10 , Table 3   325 and Fig. 12e , we can find that the CSCASS cannot predict the movement path of AE1 and prediction of AE2 is almost constant (Fig. 12e) , although the speed of movement 331 of AE2 given by prediction is slower than that of observation (see green lines and dots
332
in Fig. 10f ).
333
The aim of Exp6 is to find whether the disappearance of AE1 and AE2 can be 334 both predicted. As described in Fig. 11 , the disappearance of AE1 cannot be well 335 predicted since the low amplitude (less than 8 cm) of AE1 at this stage. Similarly, the 336 disappearance of AE2 is also less accurately predicted by the CSCASS (Fig. 12f) . The cannot be predicted. This may be related to the lower amplitude (<8 cm) at this period.
372
The slow increase of AE2 from the second week after generation can be predicted,
373
with the prediction slowly approaching to the observation. During third to fifth week,
374
the amplitude of prediction of AE2 is almost equivalent to that of observation,
375
although the movement speed of the prediction is slower than that of observation.
376
In general, analyses of these two representative anticyclonic eddies in the NSCS
377
shown that generation, development and propagation of AE1 and AE2 can be well 378 reproduced and predicted by the CSCASS when their amplitude >8 cm. In contrast,
379
when their intensities are less than 8 cm, the generation and decay of these two 380 mesoscale eddies cannot be well reproduced and predicted by the system.
381
Since the mesoscale eddies are related to strong nonlinear processes and are not a 382 deterministic response to atmospheric forcing, the reproduction and predictability of 383 mesoscale eddies may depend mainly on the initial conditions of predicted system. In period of the altimeter observations (Xu et al., 2011; Rio et al., 2014) . This is also a 
